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[57] ABSTRACT 

A telephone answering device that is activated by a 
proximity sensor when a user crosses its field of detec- 
tion and whose operation is controlled by simple voice 
commands. The device incorporates speaker-independ- 
ent voice recognition circuitry to respond to spoken 
commands of the user that are elicited by a system gen- 
erated voice request menu. The telephone answering 
device performs all the basic functions of a telephone 
answering machine in response to these simple com- 
mands and there is no need for the user to manually 
operate the telephone answering device. 

31 Claims, 2 Drawing Sheets 
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VOICE ACTIVATED, HANDSFREE TELEPHONE 
ANSWERING DEVICE 

BACKGROUND 5 

When telephone answering devices (TAD's) were 
first introduced, the controls for operating them closely 
resembled those of the conventional audio tape record- 
ers of that day. For example, the user was required to 
press a mechanical lever to place the device in the AN- 10 
SWER mode, sometimes simultaneously with the de- 
pression of the PLAY lever. In order to listen to the 
recorded incoming messages left by callers, the user had 
to first tenninate recording by pressing the STOP lever 
and then activate the REWIND lever in order to return 15 
the tape to the beginning. If the telephone answering 
device was equipped with an AUTO STOP feature the 
user would then press the play lever to put the unit into 
the PLAY BACK mode so that the incoming messages 
could be heard, otherwise the STOP lever would have 20 
to be pressed first 

Obviously, this control mechanism proved to be cum- 
bersome and it was replaced by the electronic push 
button type switches or "soft-touch controls", that 
somewhat enhanced the ease of operation. However, 25 
the basic record-rewind-play-stop-erasc-record button 
pushing sequence remained unchanged. 

It was not until the advent of "One-Touch Control" 
telephone answering devices, first pioneered by Phone- 
Mate, that any significant user enhancement occurred. 30 
The controls were designed primarily from a telephone 
answering device stand point, rather than a tape re- 
corder. With these devices, the user could rewind, listen 
to the recorded message, rewind again, and reset the 
unit for recording subsequent calls — all by activating a 35 
single button. 

The prior art discloses the use of voice recognition 
circuits for the control of various kitchen utensils and 
other electronic devices. In the patent to Ueda, U.S. 
Pat. No. 4,472,617, a voice recognition circuit is dis- 40 
closed being used for the operation of a microwave 
oven. In the patent to VanderMolen, U.S. Pat. No. 
4,520,576, voice recognition and voice synthesis circuits 
are disclosed being used for home appliances, such as a 
clothes dryer. Numerous other voice recognition cir- 45 
cuits are well known. 

Also, the prior art discloses the use of proximity sen- 
sors for activation of an electronic device upon some- 
one entering a room, such as for turning on the lights, or 
activating a burglar alarm. Such devices include numer- 50 
ous features designed to be activated only in the pres- 
ence of people, and not animals, or falling objects, so as 
to avoid false activation of the devices. These proximity 
sensors operate on a number of different and well 
known principles, including optical and sonic. Such 55 
devices are well known. 

Finally, the prior art discloses numerous well known 
methods of generating human sounding speech, known 
as speech synthesis for the generation of audible infor- 
mation. For example, such devices are used in the gen- 60 
eration of the time information when called by a user to 
the telephone company. 

SUMMARY OF THE INVENTION . 

The present invention permits completely handsfree 65 
and user-friendly operation of a telephone answering 
device with "NO TOUCH CONTROL". The present 
invention uses proximity sensor circuitry for initial acti- 
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vation of the telephone answering device and voice 
synthesis and voice recognition circuitry to interact 
with the user to simply and efficiently control the oper- 
ation of a telephone answering device. The present 
invention provides such an enhanced level of simplicity 
and user friendliness, that it becomes almost effortless to 
use a telephone answering device. The telephone an- 
swering device of the present invention detects the 
user's presence as the user enters the room, and having 
detected the user's presence, informs the user if and 
only if there were any incoming messages waiting to be 
heard. The user can verbally, by voice command, tell 
the telephone answering device to play, repeat, save or 
erase the incoming messages, without ever touching, or 
even looking at the telephone answering device. 

This type of advanced telephone answering 
device/user interface is achieved by making use of the 
well known technologies of proximity sensing, speech 
synthesis and voice recognition. These technologies are 
each individually well known and have been in use for 
several years in other applications unrelated to tele- 
phone answering devices. The present invention brings 
these disparate technologies into the realm of telephone 
answering devices to provide an improved telephone 
answering device. 

OBJECTS OF THE INVENTION 

It is an object of the invention to provide a telephone 
answering device whose operation can be controlled 
entirely by user generated voice commands. 

It is an object of the invention to provide a telephone 
answering device that is activated by a proximity sensor 
upon sensing the user's presence within its field of de- 
tection. 

It is another object of the invention to provide voice 
synthesis circuitry that announces the presence of mes- 
sages and prompts the user for further instructions to 
control the operation of the telephone answering de- 
vice. 

It is a further object of the invention to have a tele- 
phone answering device that can have its entire func- 
tions controlled by the user by saying just two word- 
s— "YES" and "NO". 

These and other objects of the present invention will 
become apparent from the following specification and 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the telephone answering 
device of the present invention. 

FIG. 2 is a flow chart of the operation of the tele- 
phone answering device of the present invention. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring to FIG. 1 of the drawings, a block diagram 
of the components of the telephone answering device of 
the present invention is shown. All of the individual 
components are well known in the art. The telephone 
line 10 is connected to the input 12 of the ring detector 
14 which has its output 16 connected to the micro- 
processor 18. The microprocessor is of a conventional 
design that is well known and responds to its inputs 
from the various components of the present invention. 
The telephone line 10 is also connected to the input 20 
of a line interface 22 which has its output 24 connected 
to an audio control circuit 26 connected to a speaker 30. 
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The record and playback 32 of the telephone answer- circuit 48, the presence of the exact number of messages 
ing device is connected to the audio control circuit 26. that are waiting to be played and inquires if the user 
The record and playback system 32 records the per- would like to hear them. The telephone answering de- 
sonal outgoing message of the user and records and vice then activates the Voice Recognition circuit 36 at 
plays back the incoming messages from callers in the 5 220 and waits for the user's response at 240. If the user's 
manner of a conventional telephone answering device. response is something other than a YES or a NO, the 
The recording medium can be either a tape or digital telephone answering device at 260 asks the user to re- 
memory, both of which are well known in the art, or spond by saying either Yes or No. This becomes neces- 
any other desirable recording medium. sary as people sometimes tend to use certain sounds to 

The third input onto the audio control circuitry 26 is 10 indicate a Yes or a No, other than these precise words, 
a microphone pickup 34 for picking up the audible If the user's response happens to be No, it could be that 
voice commands from the user of the telephone answer- he doesn't wish to listen to the incoming messages right 
ing device. The output 33 of the microphone pickup 34 away, but will wish to do so at a later time. So the 
is also connected to the voice recognition circuit 36. routine is routed to the idle mode 100. As previously 
The voice recognition circuit 36 has its output 38 con- 15 described, the routine goes through the steps 120, 140, 
nected to the microprocessor 18. 160, and 180, where the announcement by the speech 

The final input 40 into the microprocessor 18 is from synthesis circuit 48 will be repeated after 15 minutes, or 
a proximity sensor 42. The proximity sensor 42 senses some other predetermined time interval if any further 
the presence of the user in the manner discussed below. motion is detected. 

The microprocessor 18 has an output 44 connected to 20 If the user's response is YES at 280, the telephone 
the audio circuit 6 which has its output connected to the answering device plays the mcoming messages at 300. 
speaker 30. The microprocessor 18 also has an output 46 The telephone answering device replays the messages at 
connected to a speech synthesis circuit 48 which has its 360 if the user answers in the affirmative at 340 to the 
output 50 connected to the audio control circuit 26. telephone answering device's question at 320 as to 
The proximity sensor 42 may be an optical proximity 25 whether the messages are to be replayed. The telephone 
sensor which employs the use of a photo transistor with answering device then proceeds to either save or erase 
the proper amplification and filtering circuitry to detect the incoming messages depending on the user's response 
minute, but relatively rapid changes of the light level in at 400. The telephone answering device then proceeds 
the sensor's field of view and has a typical operating to the Idle mode 100, where it waits for new incoming 
range of 15 ft. Such devices are well known. Alterna- 30 messages. 

tively, a passive infrared sensor that detects body heat The following scenario illustrates the operation of the 
can also be employed as the proximity sensor 42. telephone answering device of the present invention: 

Such proximity sensor devices are commonly used in The user enters his home with a bag of groceries in 
burglar alarms that need to distinguish between a single each arm. He proceeds directly to the kitchen in order 
random event, such as might be caused by a rodent or 35 to set them down. As he walks in front of the telephone 
small animal passing within the view of the system, and answering device it recognizes the presence of the 
a person. Additional means of preventing the uninten- owner: TAD: "Hello, you have three messages." 
tional activation of the telephone answering device may Should I play your messages?"Owner: "Yes." (As he 
also be incorporated, such as focused beams so that the begins to put groceries away.) TAD: "I will play your 
system is only activated by motion at a certain height 4P messages."(telephone answering device rewinds and 
above the floor, such as would be the case when the plays the messages as the owner listens, while continu- 
user walks into the room. ing to put away groceries.) TAD: 'This was your last 

Referring to FIG. 2, the operation of the telephone message." (After playing the last message) "Should I 
answering device of the present invention is described play your messages again?"Owner; "NO.'TAD: 
by reference to a flow chart. Upon arrival of an incom- 45 "Should I erase your messages?"Owner: "No." (He 
ing call, the telephone answering device that is nor- may want to hear them later, perhaps to write down a 
mally in its idle mode 100, plays an outgoing message telephone number). TAD: "I will save your messages." 
that was prerecorded on the tape mechanism 32 by the (Confirmation). 

user. After a predetermined number of rings, the TAD The user then has the option to return to the tele- 
prompts the caller to leave a message by transmitting a 50 phone answering device later and listen to his messages 
prerecorded outgoing message to the caller, such as "I using normal push button control. He could just as 
am not home. At the sound of the tone, please leave easily have said "YES" to erase the incoming messages 
your name and telephone number and I will call you and been done for the day. 

back". If an incoming message has been recorded, the While the invention has been described with regards 
telephone answering device activates the motion detec- 55 to the preferred embodiment it should be appreciated 
tor 42 at 140. If any motion is detected at 160, the tele- that other variations of the present inventive may be 
phone answering device checks to see at 180 if at least employed without departing from the concept of this 
a selected amount of time (eg., 15 minutes) has passed invention. 

since the last announcement of the presence of new Also while the voice recognition circuitry is in- 
messages. This is necessary because it would be annoy- 60 structed to respond to a YES or a NO, it is possible to 
ing to have the announcement repeated every time have the TAD take any word other than a YES instruc- 
someone walks across the room. Fifteen minutes is tion as a NO or silence as a NO and proceed accord- 
therefore a reasonable amount of time in which to re- ingly as if the user had said NO. This would prevent the 
peat the announcement as a reminder, just in case the TAD from taking no action in the event that it did not 
user has forgotten his messages. 65 understand the response or if the user was not able to 

If the telephone answering device determines that adequately respond, 
sufficient time has passed since the last announcement, it Also, while an optical proximity sensor is the pre- 
announces at 200, by means of the speech synthesis ferred sensor for the TAD, it is possible to use any 
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number of other conventional motion sensors or detec- 6. The telephone answering device of claim 1, 

tors to determine the presence of the user in the vicinity wherein said voice recognition means recognizes the 

of the TAD. For example, sonic sensors may be used verbal utterance as at least one of verbal utterances 

which respond to the changes in the reflective wave in corresponding to YES and NO. 

order to determine the presence of the user. 5 7. The telephone answering device of claim 1, 

In addition, while speech synthesis circuitry is used to wherein said voice recognition means recognizes the 

provide the information to the user, other means of verbal utterance as a verbal utterance corresponding to 

conveying the information are also possible, such as the YES only. 

use of digital recordings, accessed by the microproces- 8. The telephone answering device of claim 1, 
sor. Thus, the questions asked by the TAD and the 10 wherein said control means includes means for render- 
information such as the number referring to the number infi said speech synthesis means inoperative, 
of messages could be prerecorded on a recording me- 9. The telephone answering device of claim 1, 
dium, rather than generating them by speech synthesis. wherein said control means, in combination with said 

Additionally, while the timer is set to delay 15 min- voice recognition means, substantially prevents unin- 
utes before the telephone answering device asks 15 tended erasure of said recorded incoming message due 
whether the messages should be played back, the to false or inadvertent activation of said proximity sen- 
amount of time may be varied. sor * 

One major advantage of this unique combination of 10 * Ttc telephone answering device of claim 1, 

elements is the robustness which it provides against wh «ein said speech synthesis means includes means for 

most sources of false or inadvertent triggering. As an 20 Arming the user of a recorded incoming message by 

example, the proximity sensor might be triggered by a synthesized speech through a speaker, 

fluttering curtain or family pet. However, the voice " V* * le P hon u e answering device of claim 1 or 10, 

recognition feature, coupled with the time-out feature, wherem ^speech synthesis means mcludes means for 

will insure that no permanent or irreversible action will „ jesting t he user to provide an audible response, 

be taken by the system resulting in unwanted loss of 25 copending * * least one °* ™ d NO. to a 

messages. Even barking of a do£ or the noise of a jet P^™? 1 * sounded messa S e -Produced by said speech 

, , . , ° _ J synthesis means, 

going by, will not result in inadvertent loss of messages. -m. * i t , r , . „ ~ 

What I claim * * The telephone answering device of claim 1, fur- 

- A 4 , - * • « . .. ther including speaker means for sounding played back 

^ P , T rr™ 5 C °? PnSm ? : , - 30 recorded incoming messages and for sounding speech 

record and playback means foi -recording and playing ^ nthcrfad by ^ h mesis means . 

back an incoming message from a caller; n The tel hone dev ice of claim 6, 

a proximity sensor which senses a presence of a user wherein ^ ^ol means further comprises means for 

in a vicinity of the telephone answering device and activating ^ d gpee6h s ynthesis means for advising the 

which produces a proximity sensor output signal 35 user t0 provide m audible me consisting of a ver . 

responsive to sensing the presence of the user in the bal utterance corresponding to YES or NO, when said 

vicinity of the telephone answering device; voice rec0 gnition means does not recognize the verbal 

speech synthesis means for producing an audible ut t crance f rom the user, 

sound for at least advising the user of presence of a u The telephone answering device of claim 13, 

recorded incoming message; 40 wherein said speech synthesis means comprises means 

voice recognition means responsive to at least one for adv ising the user to provide an audible response 

verbal utterance from the user; and corresponding to at least one of YES and NO, to a 

control means, responsive to both an incoming mcs- previously sounded message produced by said speech 

sage having been recorded and the proximity sen- synthesis means. 

sor output signal output from the proximity sensor 45 15 , ^ telephone answering device of claim 1, 
which indicates the presence of the user in the wherein said control means further comprises means for 
vicinity of the telephone answering device, for activating said speech synthesis means for advising the 
controlling the speech synthesis means to produce user to provide an audible response when said voice 
said audible sound at least advising the user of the recognition means does not recognize the verbal utter- 
presence of the recorded incoming message and for 50 ance from the user. 

playing back the recorded incoming message in 1^ The telephone answering device of claim 4, 

response to an output of said voice recognition wherein said voice recognition means recognizes the 

means which denotes that , the verbal utterance verbal utterance as at least one of verbal utterances 

from the user has been recognized. corresponding to YES and NO. 

2. The telephone answering device of claim 1, 55 17. The telephone answering device of claim 16, 
wherein said proximity sensor comprises an optical wherein said voice recognition means recognizes at 
sensor* least a verbal utterance corresponding to NO, and 

3. The telephone answering device of claim 1, wherein said control means renders said speech synthe- 
wherein said proximity sensor comprises an infra-red sis means inoperative for a predetermined period of time 
sensor. 60 after said voice recognition means recognizes a verbal 

4. The telephone answering device of any one of utterance corresponding to NO. 

claims 1, 2 or 3, wherein said control means renders the 18. The telephone answering device of claim 17, 

speech synthesis means inoperative for a given period of wherein said given period of time is said predetermined 

time after an initial activation of said speech synthesis period of time. 

means. 65 19. The telephone answering device of claim 6, 

5. The telephone answering device of claim 4, wherein said voice recognition means recognizes at 
wherein said control means includes time delay means least a verbal utterance corresponding to NO, and 
for setting said given period of time. wherein said control means renders said speech synthe- 
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sis means inoperative for a predetermined period of time (3) said voice synthesis means audibly indicating 

after said voice recognition means recognizes a verbal that tne incoming message is recorded in said 

utterance corresponding to NO. record and playback means; 

20. The telephone answering device of claim 19, < 4 > said voice recognition means recognizing the 

wherein said predetermined period of time is controlled 5 Verb ? utterance fa »? r <hc ™* 

by a timer means in said control means. (5) *** COntr ° T u^u t ^?* onc 

™ t-u ♦ i v ~^ . . . A answering device to play back the recorded in- 

21. The telephone answering device of claim 9, coming message responsive to the audible verbal 
wherein said means for substantially preventing unin- utterance of the user being recognized, 
tended erasure comprises means for preventing opera- io 24. The method of claim 23, wherein said step of 
tion of said record and playback means when said voice recognizing the audible verbal utterance from the user 
recognition means does not recognize the audible comprises recognizing sounds corresponding to at least 
sound, received after activation of said proximity sen- one of YES and NO. 

sor, as corresponding to YES or NO. 25 ■ Tne method of claim 23, further including a step 

22. The telephone answering device of claim 14, 15 of substantially preventing unintended erasure of said 
wherein said control means activates said speech syn- re ^ rded mcommg message due to false or inadvertent 
. . . - ... ^ ,:; . activation of said proximity sensor. 

thesis means for advising the user to provide an audible ^ ^ method P of ^ ^ wherdn ^ ^ of 

response when said voice recognition means does not reC ogni2ing the audible verbal utterance from the user 
recognize the verbal utterance of the user. 20 comprises recognizing a sound corresponding to YES 

23. A method of operating a telephone answering on ly. 

device, said telephone answering device including (a) a 27. The method of claim 23, wherein said audibly 
record and playback means for recording and playing indicating step comprises audibly indicating to the user 
back an incoming message from a caller; (b) a proximity a number of incoming messages which have been re- 
sensor which senses a presence of a user in a vicinity of 25 corded in said record and playback means to indicate to 
the telephone answering device and which produces a ^ c user number of messages recorded, 
proximity sensor output signal responsive to sensing the 281 ^ metnod of claim ^ further comprising a step 
presence of the user in the vicinity of the telephone of audibl y '^f^f the ^ er to P rov ^ e 311 f^ ble 
answering device; (c) speech synthesis means, respon- w W.nse consisting of a sound corresponding to YES or 
; * 6 " V_ y J J ^ * ' V " 30 NO, if said step of recognizing the audible verbal utter- 
sive to both the recorded incoming message and the mce has not recognized ^ audible verbal utterance ^ 

proximity sensor output signal, for advising the user of YES or NO. 

presence of the recorded incoming message; (d) voice 29. The method of claim 23, further comprising a step 
recognition means responsive to at least one audible of audibly requesting the user to provide an audible 
verbal utterance from the user; and (e) control means, 35 response when audibly indicating' to the user that the 
responsive to an output of the voice recognition means, incoming message has been recorded, 
for controlling the telephone answering device to play 30. The method of claim 23, further comprising a step 
back the recorded incoming message in response to the of audibly requesting a user to provide an audible re- 
audible verbal utterance from the user, sponse, if the an audible verbal utterance is not recog- 
said method of operating the telephone answering 40 ^ ed !JL said ^5°™* ? ep « t . . 

device comprising the steps of: f / ^ method ° f clam ? , 25 '^ herein said ste P of 
/1N J • • * , substantially preventing unintended erasure comprises 

(1) recording fte incoming message in said record preventing operation of said record and playback means 
and playback means; when ^ reC ognizing step does not result in recogni- 

(2) said proximity sensor sensing the presence of 45 tion of the audible verbal utterance after activation of 
the user in the vicinity of the telephone answer- said proximity sensor. 

ing device; ***** 
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